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'^ftlt5'>4< <h t>lS0E£*i#>5X;g£, 
s - £ 5W#ii i aft i Mi 2 um<o^mi^m 

[0 0 0 1 ] 

[0002] *afsi4*:sfio«*s:ea-r a 

"C'^Wt^ FTTH (fiber to the ho 
me) . Ep*>. 3fe^r --r^Sr-JK^SiT??!*, IB {ft* 

[0 0 0 3] jt^gBco^^zL-zi-Srig 
[0004] 
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[0005] gucj^^r, i tt^attu— -tncftija* 

[0 0 0 6 ] H7ligj6^0^r^^L/c^3S*U-if 

[0007] 0«^r. nn^mw^—^f. 11A 

Jl, l 2tt^r-^ i2A^7-^i2il:«i8* 
Jxfc-r — ^, 1 3Mt3t7r>f^, 1 3A|j:*7 7-l' 'U 

[0 0 0 8] S-g-Srff & 5 lei*, 3fe7 r 1 3 #ES: 

t^^^i^t^^^r-^^ fir, ^^u— *?\ 

1 O f£g£* fc>-£ ii , ^ '7* — v> 1 2 iwj#j£ ^ K 7C — ^7 1 
?0 2 A £ ^ajLft: if 1 1 lc j&tf 5 ^ y > V • T y i' V/fl 

[ 0 0 0 9 ] ffJfS/^ y y-f • T y -f V£l — # C ft , -f- 
iStf* u — if l 1 co*5p*rfii(7>(Sra^^ -friz/JH^ft, 

fflcr>*^tt^l [//in] ~2 C^m3 ^SST-atS 

cti, i U m] «T«oS5v^»St?— SfcL-O^tfjft,!* 
[0010] '*yis? • T y-{ Vffl-^ — #CIi. s.mM 

v\ 

[OOn] -fr^-C -f-iS if i- ^ ;Z ; ,W£ •> ^ 

[0 0 12] H8(iJSM4Ji(7>— *BS:SfiJ5 ^^f£^ 
[0 0 13] aC^^T, 2 11^;--^, 2 lAIii'x 
2 2«SUi^H-/iffitta, 2 sri-s-'iis* 2 2 OH^i 
[o o i 4 ] ffittS2 2 £^ai£-e-&:as, 21 

1 Sr«fiH:t 5 ^ i tiSttf 2 2 S ^5. ffi, ii 

*, fiE«2'3li2 [jam) -3 (;im) SftT-*>5. 
50 [00 15] Z.<D£ 0 LT^Bi^-^fc^ h yJ*7<Df£ 
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[0016] 

gtt® 2 2<DJKmt <}*^2 1 CO^cS^COPfllCli, Sgfct 
2 3^#ftL, gffiJi 2 2 05ili, a*, 2 dm) 

[0017]fcr, gttg2 2(DHffii:^3^U-f 

"9, f£&S2 2 b'*yi/7 - T9 J C t<Dffl 

to o l 8] ^^^*ffi(75— SB, firi|*.«i> 

tar, fite*tt***;fi-*-;frw£ 

[0 0 1 9 J 

[0 0 2 0] H 9X0*0 1 OliffittJBS:^ h v -f ^ffc-r 

[0 0 2 1 ] 19 (A) #BS 

9- (1) 

IK3 1 _b(C?£te/I 3 2RXf? ? y KJi 3 3 SrWi-ffiR 

[0022] 19 (b) at^iai o#bs 

9- (2) 

^ 7 ^ KJI 3 3 Jbtc S i0 2 13 4 Sr?^;S IT^b, g 

[0 0 2 3 ] * b^J 7-{£$ti1ZS i0 2 JR3 4 13, 3? 
J pmffl:r*ttSl9 (B) K&hiXZ&VT-hZf/^ 

[0 0 2 4] 19 (C) #fS 

9- (3) 

Si0 2 ^3 4^-r7^HT, ^ 7 f KJI 3 3 <D&m 

[0 0 2 5] Bl75SH4l*#$8W<o/HS*KW"t-£& 
^xa*«(c*it«jfc^»*««fr*-*-*W«J»rjEBB 

is, H5r4iai:<*«B»BBHT*>s 0 «, H175 



(3) SM?1 0 -2 5 6 6 6 4 
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[0 0 2 6] Ml (A) #BS 
1- (1) 

mm 4 i_k\zs<y7TM-mm,m?7 y vm mm*t 

1* ) , ffittJi 4 2 , S*t*««fl»— ^7s/Kg43 

[ 0 0 2 7 ] m 1 (B) &VH5#I 

1- (2) 

K#a»ttttl«— ^ 7 y KJi 4 3_bO:£®fc S i 0 2 

0 2 J»4 4 AS:, i«yn 3/ ^ Jifi»:S»JWffl D y 

w&i&^&nftizs i o 2 JH4 4B^^mar 

[0 0 2 8] I5^^^b^5^, 9^-f^yPM 
[0 0 2 9 ] Hslc^ibixS^^^^iEl 0tcAt>n5 

[0 0 3 0 ] 112 (a) #sa 

2- (1) 

Si0 2 i4 4 4 B4^.^^ £ LT . S^ra 

«ttO^--^ 7 y KM 4 3 <?DSE^?bStg4 1 rttcit-TS 

x^f vy^fiot, ^ K 7 1* /ogfeg 4 2 -i*^^ 
y v ^xi^ffi,-/ * y mj&&%mm y ^ 4 5*:^ 

[0 0 3 1 ] 12 (B ) #RM 

2- (2) 

S i 0 2 14 4 AifetMr. 4 4 B aSSfiKfi ^ ^ ^ t It 
fcl^A*. m^^a ?/^Jl4 6|j:pS^?S(.tlg^ nSW 
[0032] n ^ '0 , 5 i O- .13 ) ^ X ^mtZi&m 

■/<? rv-'So 

[ 0 0 3 3 ] t£o C, "^n - ^ 4 C tOiSS^tT-V. 

[0 0 3 4 ] 03 (A) &m 

3~ (1) 

S i 0 2 ^4 4 A&LT4 4 BSrl^*tSo 
[0 0 3 5] 3 (B) #HB 

3- (2) 

50 WLW^-^M% — ^ =7 y KJg 4 7&CP^ KJI 4 8& 
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Ioo36] err, t>*^mmi£»tt&x h7<{7<D 
m&m 4 2 ££tr y y ^j-a-ifij-r sss*a»««o« - ^ ^ 

y K14 7 h/g4 8^l3tCl2, 

[0 0 3 7] -t<OVi*:jgttSr)fc-*-ffi(c»W6[B«»ttte 

A*>j**a*3Wi^ (ill) b-c*>5&, ^fj?j?^o 

K*t8J«ttfl»X* 7^ KI4 7^>^>^^ hl48 £rj& 
«HT^5IBl:I*oTLS3^tli4<, *«ST- 

[0 0 3 8] *&mxte. miSLfcJ: 5tc, xh7^y 

5C£a*S*fcfcoT^T\ zz.x-Mf&£tit-l£&mtiL 
gS^ffl wis, ^h7^fyor»g4 2otel^ 

[OO39]04 (A) #fg 

4- (1) 

4 2(c«-ffi:-#-5HPX^^^^ ■ T 9<{ 

Mf&+ Z> * C^O 

[0 04 0] 4- (2) 

77^yffl-?-i/ci*Mt5. 
[0 0 4 1 ] i£ttSM^ffl-v-^wfeS¥ 

^^offia^fr-frSrnfc 5^3i^»^rtt, gffiJS-lfi: 

[0 0 4 2] H4 (B) #R3 
4- (3) 

[0 0 4 3 ] 9SB3^fS-&-7-5/^-fl:, 3fci*/zatJES 

[0 0 4 4] ^JlSLfc^: r.5a>«b, *38Slw{feS*** 

4 1) Jb(cad!>a^*ifio*a»jKK («itt*«fri^- 
iftc^it^^ h7-f^Ogt4S4 2) SrflgjS-f 

(W*li/^7r*-»«|«^7 v KJB. SttJB 
4 2, S»«««0»— ^7 5/ KJ14 3*^) £a/§^J& 
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o 2 1B4 4A) avmiBS«<7>w«sis««c»i^r»— o 

i«S i 0 2 JB44B) SrMtSiat. SB 

(WSJ*;* h7Y^M4 2 Sr^tpy s> v?) 
-^yr^ (Wili«»C^o s^^Jlfiftft#J»ffl y s> v>4 
5) ^MtSIgt, f-(7)-7^^tu«|:S 

n PJg&U*n - I n P fl;&>?>& S «8E:/n ^ 4 6 O 
J*:g) SrffftoTSR— s'v'RtfSXoy i/^iz^if 

hi4 8* if) Sr?gja-#-sxat^$*nr*5r 

[0 0 4 5 ] (2) ffiffi (1) jc;8H*T, SSOpj^iC 
* B*^;S ^ (ff'J x. « ffiteSteBS^ Jfi - # 

>j&<'<yi,-7 • r =7 o z&^mtm-j- 

[0 0 4 6 ] (3) filJtE (1) 3ffit*|* (2) IC*H^T, 

^^mea^^^D^'l (ff!l*.l£p~ I n 
P n — I nPl b 4ol^ c: y >7 ji 4 6 ) "0 

[0 0 4 7 ] fi3fB3}-S5:ig5 ^ , 

f£i4S ffi-f ^ S a £ -T 5 S lti.l-fe-SS- ^ffl • ;* - 

>' \*X'r&&-fz> r. ^-irjsof, -t-orfloaa-f-iiiJ: 

^<4^<, tit, ffJlSgttSffiaSTnffl-r-^l^ ^ 
i/-f -Tv -i' ^T^-fr -t 5 KSle/H l '< ^ / * ■>'-' - r v -r 
[0 0 4 3 ] ^ot, f&ttSa^^^-— ^ ^ 

7/ • rv-!^ -yj -i-offia-f^ti-g^r.r.::. ^ , r ; 
o^^:. - . r 7-y v-^-v - ^ru- 
ts- IB iia h <r> -fix t> r < -J^ * < r . ^!?-^ ^ i- ■ - y ; ^ 

X £ z> 0 

[0 0 4 9 ] 

5<? tRStS^, aWSrSaic-fSA, **W<OJHa«:|ft 
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nG a A s P/ I n P »a«>a*«it*a»# lx— ^ 

[0 0 5 0] 01 (A) 

1- (1) 

MOV PE (metalorganic vapor 
phase epitaxy) ffi&jSJB-f £ * £ (cfe 

■iiri") , f£f£/l4 2, K*H»««im— *7 y KJB 4 3 *r 

• [0 0 5 1 ] rc{c**4xTt^S*«*ffl^{c:ia-t-S^ 

t£7 £ —9\zi^xmm~t*z> ir^coii i9 r-£>£ 0 
[0052] <D s^4 i icot^r 

tf*f : n - I n P 

: 5 [cm] (2 [*f ^] ) □ 
[0 0 5 3] © '^7rt-|SU!^7 s> K* (0^ 

ii-f) tco^r 

: n — I n P 
ffS : 0. 5 Urn) 

[0 0 5 4] ® ^14 2 do'^T 
tt*f : y > K — ^ I n G a A s P 
ff£ : 0. 15 [ju m] 

[0 0 5 5] © ^ Kg 4 3 ICOl > 

T 

: p — I n P 
m$ : 0. 5 U m] 
[0 0 5 6 ] 01 (B) 2fclF0 5#HS 

1- (2) 

ffc^Svffliftfll (chemical vapor dap 
osition:CVD) j* S: 3S ffl i" 5 *- £ {.'■(£ 9 . JR 

0. 3 [/zm) fibSS i0 2 Se^t'j 0 
[0 0 5 7 ] 1- (3) 

x i'^-^ -^V'y^£ - 

^rit-^seaj^tc^ h i 0 2 JK4 4 AS:, £ 

r^T 8 !*, S i02 i4 4BO«^2 0 (^a) t^o 
T, Si0 2 B4 4A^5)2 0 [/*m] <7>Hffi*:iJi^r 

[0 0 5 8] 0 2 (A) #53 

2- (1) 

* ? >1kX >f - ^<[:t5K7^'X^ 
>^8r£iS#-r£C , S i0 2 14 4AM4 
4B^^^IT, S»»«M*->7y K/§ 4 3 CO 
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^®d^ifi4 i rttcatsiyfvytffftot, ^ 

Wilf l. 5 [/im] fifttctt*. 
[0 0 5 9 ] 02 (B) #08 

2- (2) 

MOV P EfeZmm-t Z C £tdtfc9 , Si0 2 I44A 

m) Sit^5 p- I n PJiXtfn- I nPl^^£5 
70 IS^d ^14 6<Dfi8;ftS:fT* 5o 

[0 0 6 0 ] rwHL Si0 2 l44 B^^Ffti-S £ ^ 
'^ffiaSffl5#T?l*, ^ffi/D^^g4 6cO/5ljfa^l 

[0 0 6 1 ] 03 (A) #BB 

3- (1) 

7^|x^y«cf| : g8t^:i:i:ft^ SiO 
2 ,R4 4 AJUM 4 B & |& £ -5 o 
[ 0 0 6 2 ] 03 (B ) 
itf 3 - ( 2 ) 

MOVPEfeSrlfflfSCtt^fe^ , JS^^er-l^lJ 2 

[ ju in] T-fe6S»2»a»J3S— ^ "7 -y K/S 4 7 Rtr.^ i- 
^#Jx.i£l [jam] T-^5^r * h«4 S 

[0 0 6 3 ] r^r. £^.'^3S!c,tt(J.5;x h y <<-?<?> 

y hi4 7&U^V^ hi! 4 S^^lCfi. li^OSac 
^n^a4 60KST-, * Wf E ^ v £ & # 

K;l 4 7 -*> =i > ^ Jf 4 8 £ j^t-jft * f'-^ fflic J£ 

Jotis ~ > is * < , ft-s * X'&m'ism-? o r. t 

3hS2:0. 1 Um} tXT^mtZXZ o - c ^mZZZi 
40 fc 0 

[ 0 0 6 5 ] p34 (A) 
■4 - (1) 

[nm] T'ASS i 0 2 ^<b*Si£SJH4 9 Sr^/SiT 
[0 0 6 6] 4 - ( 2 ) 

^^^(c^i?, ^h7^yogttS4 2{:Mt6ia 

5^ y^-T^^^/^u^h^^f^ «, ^CO 
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(C IT^lt -5 ^ t I* S 5 £ X t) ftl^. 
[0 0 6 7 ] 4 - ( 3 ) 

- t *) , MAR 4 9(^x^f y^^/^ oT) ^ h 

[0 0 6 8 ] EH 4 (B) #BS 

4- (4) 

[0 0 6 9] RBBlclkS^y^k:, 5feS5^M^ 

[0070] ftfjfecoj: ^\z\^xnbntz^mw^—^ 

^ffiS**3-ii:^Ii± 0. 7 Um] £XTT-*>i;, * 

ffie^fc-iJrKSgli, ±1. 5 Um) ^ 

[0 0 7 1 ] @^fc, «e*o^i»i*u — i^5B-^(c:^WS 
gttJB^-^— ^Cir<offi:B'&3bii:K^(4± 1 . 5 U 
m] Sft, 3t7r-<^^0/^'->'y • 7 7-f ^IC 

ft5»-&<Z>»-8\ ffi«-&*3-&KStt± 2. 3 [jura] -C 

[0072] ^^{-.j^^ti^, muvtm L&gUScOfij? 

[0 0 7 3 ] W&tf, mz-M1fc<DBmiZf& ; j 

— "9 s <7>fSf4JBtt % I nGa As P O.^/L- * T-tftfix Lfc 

wtll^MQW (multiple quant u m 
wells) flia^SttJllcn^LTa^^ilJ:^!^ 

[0 0 7 4 ] ^«W&igjTl.r^67fe^aS{*-SEi- 
[0 0 7 5 ] 

tc» ^ r , m & ii 3M8i£ o 3t sj-K B 4: Jf^-^ 6 
-fsmxco-^;*^ &7T£j&U GQ-r^&o^SX^ 
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[0 0 7 6 ] j* h^Y^co 

r<*<*<, tit, miHe*Jiffi«a^ffl^-jEj(ii> 

[0 0 7 7 ] I^T, ?£tt«teB*^ffl^-y7^^^-;-- 

y • r 74 ^m-^-tf t<D{tw:ir tu$m#>X'b$ < . t 

y is? • T Jot ^m-v— tf b "7A^<nm 
[IB-7)(ili*/j:a«] 

[0 1 ] ^ 0^1 f 5 Soi^rJri-:.^ ^ o 
[03] * « o JB?i «rK 93 f 5 a o XH-BH?f (w JK- & 

a o ft u ■ - -i/ & -f 35^5^ on H3 T o . 
[12 7 ] I C o^tSS ?:7 7 i 

> ^ss-s- 1 - o ->x n *5 -t z & .0 t- is k ss-c ^ 

So 

[113] S!t.^:0---;^^^ai^-:^'r'^^: > r 

. ^. -J- nrT -/rr 7TT T71 — I- — 

% j'-. 'J -j-t -Ji, 1 :iu L2J -.-V a 

1 3 9 J *r ^ h -r y fti- r a is* K ?! -t- « ^ o 

4 1 StE 
4 2 gt±/l 

43 R»a»awiB-^ 7 y KS 

4 4 A S i0 2 g 
4 4 B S i0 2 H 
5(7 4 5 m^^n y^Jl^fflW^ V y is 




11 

4 6 mffi-7uy?m 

4 8 ^ >^ ^ hJ§ 

4 9 &mwk 

[Hi] 
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5 0 SttzHAffllSflB 

5 l -ajm^m® 

[12] 
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41 : mm 

42 : jSttfl 

43 : R*MMMW8S-* 9 y K» 45 : ftft^ n y ^»*K1fllWfl U * 
44A&TM4B : SiOaK 46 . ^$5^ tty?m 
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47 : ELWm&m&r. ? 9 y K© 

48 : hJS 
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41:«K 

42 : ?i§t£J9 

43 i v v Kia 

44AJJLW4B : S1O2& 



1 : hM 
2A : 9J£tSS5> 
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22 : m&m 

23 : 
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31 : 

32 : m&m 

33 : ^ ^ y KB 

34 : SiCh& 



31 : 

32 s r£&/S 

33 : ^ ^ y KS 

34 : SiOz& 



